Animal and human surveillance of food-borne diseases in the European Union
In the EU, surveillance of food-borne salmonellosis in humans is mandatory [2, 3] . Food-borne outbreaks need to be thoroughly epidemiologically investigated [4] . Zoonoses and zoonotic agents, including Salmonella, are consistently monitored in food-producing animals and food thereof in EU countries [4] . Data on humans, animals and food are compiled and analysed jointly by the European Food Safety Agency (EFSA) and the European Centre for Disease Prevention and Control (ECDC) and presented annually in the EU Summary Report on trends and sources of zoonoses, zoonotic agents and foodborne outbreaks.
The 2012 report showed that, as in previous years, S. Enteritidis, S. Typhimurium and monophasic S. Typhimurium 1,4, [5] ,12:i:-were, by far, the serovars most frequently associated with human illness (Figure  1 ), followed by S. Infantis. S. Stanley was the causative pathogen in 0.8% and 1.4% of the human cases in 2011 and 2012, respectively [5] . Human S. Enteritidis cases are most commonly associated with the consumption of contaminated eggs and poultry meat, while S. Typhimurium cases are mostly associated with the consumption of contaminated pig, poultry and bovine meat [5] .
Salmonella has been isolated from a wide range of foodstuff, but typically from various types of meat and meat products. In 2012, the highest proportions of Salmonella-positive single samples were reported for fresh broiler meat and turkey meat at an average level of 5.5 %, while in fresh pig and bovine meat, the proportions equalled 0.7 % and 0.2 %, respectively, for the group of reporting countries [5] .
National control programmes of Salmonella in poultry
In animals, in particular in poultry, Salmonella causes mostly sub-clinical infections and the organism may easily spread between animals in a herd or flock without detection; animals can become intermittent or persistent healthy carriers. The prevalence of Salmonella in poultry populations is considered as the main risk factor for presence of Salmonella in table eggs and poultry meat. In order to control Salmonella in various production types of domestic fowls and turkeys, and to limit the risk of contamination of poultry products, national control and surveillance programmes (NCP) of Salmonella have been implemented in the countries in accordance with the EU legislation [6] .
NCP targeting several Salmonella serovars deemed to be of particular public health significance were set up in selected poultry populations, such as breeding flocks of Gallus gallus, laying hens and broilers, as well as breeding and fattening turkeys based on the evidence that these populations have the highest risk of transmitting Salmonella. The target Salmonella serovars include S. Enteritidis, S. Typhimurium, S. Hadar, S. Infantis and S. Virchow in breeding flocks of Gallus gallus and S. Enteritidis and S. Typhimurium in the additional poultry populations covered by the programmes. S. Typhimurium also includes monophasic S. Typhimurium 1,4, [5] ,12:i:-.
NCP may vary to some extent between countries; nevertheless, they are based on the same principles and aims. NCP typically include systematic implementation of preventive measures of flock infection with Salmonella, thorough surveillance of the Salmonella status of flocks, and once a Salmonella infection is detected, implementation of control measures to prevent spread of infection. Poultry flocks are tested for the target Salmonella serovars at fixed stages of production at farms or hatcheries using harmonised sampling plans and standardised analytical methods.
With the exception of breeding flocks of Gallus gallus, EU Salmonella targets were set by the European Commission (EC) in consultation with EU Member States following EU-wide prevalence surveys [6] . The specific Salmonella control programmes and the reduction targets were progressively set up from 2005 onwards [7] [8] [9] [10] [11] [12] [13] [14] . In the case of breeding and fattening turkey flocks, the mandatory NCPs for Salmonella came into effect on 1 January 2010 [8, 14, 15] and were reconfirmed in 2013 [16] .
EFSA monitors whether EU targets for Salmonella prevalence reduction have been met by the countries and follows the progress made. Most countries met their Salmonella reduction targets for poultry in 2012, and the prevalence of the target Salmonella serovars is significantly declining or remaining stable in poultry populations at the EU level [5] .
Hygiene rules for Salmonella control in foodstuffs
FBO are committed to general requirements on hygiene of foodstuffs, such as implementing procedures based on Hazard Analysis and Critical Control Points (HACCP) and good hygiene practices [17] , and specific hygiene requirements with regard to unprocessed and processed products of animal origin, including poultry meat and meat products [18] .
Furthermore, FBO should comply with specific food safety criteria for Salmonella in minced meat and meat preparations, in particular from poultry. These criteria define the acceptability of foodstuffs placed on the market. Complementary process hygiene criteria for Salmonella, notably on carcases of broilers and turkeys, set an indicative value above which corrective actions are required in order to maintain hygiene during processing [19] .
Finally, official controls on products of animal origin intended for human consumption ensure that the legal framework for hygiene conditions is implemented correctly by FBO [20] . 
Success of Salmonella National Control Programmes
In 2007, salmonellosis was the second most commonly reported zoonotic infection in the EU, with 151,995 human cases and a statistically significant decreasing trend in the notification rate in the EU over the past four years. [21] . The number of notified salmonellosis cases in humans in the EU continued to decrease in 2012, to 91,034 cases ( Figure 2 ).This decline is part of the significant declining trend of 30 % observed over the past five years. [5] . It is assumed that the observed reduction in salmonellosis cases in humans is mainly the result of successful Salmonella control programmes in fowl (Gallus gallus) populations particularly resulting in a lower occurrence of Salmonella in eggs, though other control measures might also have contributed to the reduction.
These results indicate that FBO and veterinary public health authorities have continued to invest in Salmonella control and that this work is yielding improvements even though challenges remain.
Challenge through possible prevalent serovars in poultry production sectors Notwithstanding the positive developments, other Salmonella serovars, than the major targeted ones, may be occasionally implicated in food-borne outbreaks. In this issue of Eurosurveillance, Kinross et al. report about a cross-border outbreak of an unusual strain of serovar Salmonella Stanley that occurred in 2011-12 with more than 700 non-travel related human cases reported in 10 EU countries [1] . This number probably only represents the tip of the iceberg because additional cases might have not been captured by the surveillance systems in different countries. The investigations undertaken by affected countries, and subsequently coordinated by the European Commission ECDC and EFSA, suggested the turkey production chain as the source of the outbreak. More recently, further human cases of salmonellosis due to a S. Stanley strain exhibiting similar microbiological characteristics (i.e. resistance to ciprofloxacin) were detected and also linked to turkey meat in Austria in April 2014, suggesting that the outbreak may still be continuing with one or several similar sources [1, 22] .
In March 2012, EFSA adopted a Scientific Opinion on an estimation of the public health impact of setting a new target for the reduction of Salmonella in turkeys [16] . It concluded that control measures in turkeys have contributed to a considerable reduction in the number of turkey-associated human salmonellosis cases compared with the situation in 2007. The target focusing on S. Enteritidis and S. Typhimurium, including monophasic S. Typhimurium, was therefore confirmed by the legislation for the period starting in 2013 onwards [14] . In addition, complete serotyping was required to inform on the diversity of serovars, other than the targeted ones, prevalent in flocks. Where necessary, targeted control of Salmonella serovars other than S. Enteritidis and S. Typhimurium in turkey should be guided by the prevalence and public health impact in each individual country. If sufficient information becomes available to reliably identify particular strains of public health significance, the inclusion of such strains as part of the EU-wide targets should be considered.
